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CHAPTER I 
THE PROBLEM AND DEFINITIONS OF TERMS USED 
The President's Counc il o n  Youth Fitness published 
its Yo uth Phys ical Fitness & Suggested Elements 2! � School 
Centered Program in July 1961, fo llo wing appo intment and 
re-o rganization o f  the Counc il the previo us spring. The 
preparatio n, public atio n and distribution of this manual to 
the sc hools o f  the United States represented a mammo th 
undertaking carried o ut quic kly and eff ic iently. With the 
enthus iastic suppo rt of Superintendent Myro n Co lburn, So uth 
Central Schoo l Distric t, near Seattle, Washingto n initiated 
at the beginning o f  the 19 61 schoo l year its dis trict-wide 
physic al fitness emphasis as advoc ated by the "Reco mmended 
Basic Sc hool Program" outlined in Youth Phys ical Fitness 
(29 : 7-9) . 
Evidence o f  the suppo rt given to the inc reased em­
phasis o n  physic al fitness aspects ot o ver-all phys ical edu­
catio n are the fo llo wing ac tio ns o f  the So uth Central School 
District: 
(1) District-wide adoptio n of Yo uth Phys ical Fitness. 
(2) Pro visio n ot Yo uth Physic al Fitness to all 
schoo ls in the district. 
( J) District-wide adoptio n o f  the Yo uth Fitness Test 
-
published by the American Asso c iatio n for 
Health, Physical Ed..uc atio n  and Rec reation 
(A . A. H . P. E. R. ) and suggested by the Presi­
dent's Council . 
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(4) Annual co mpilation o f  participatio n and perfo rm­
anc e stat istic s in physical fit ness t rans­
mitted to the Stat e Superintendent o f  Public 
Instruction. 
(5) Provisions o f  special exerc ise equipment and 
achievement awards. 
(6) Provisio n ot distric t- wide school nursing services . 
In order that all youngsters may partic ipate daily in 
at least f if teen minutes ot vigo ro us ac tivity as set forth 
by the President 's Co uncil, pupils should be f ree f ro m  all 
remediable physical detects. In o rder fo r students with 
po stural defec ts to become physic ally f it, they f irst must 
have a tirm foundatio n which includes sound, f tmc tio nal 
body mechanics. The need f o r  ident ificat ion o f  correc table 
o rthopedic defec ts and fo r posture sc reening is spec if ic ally 
po inted o ut in Yo uth Physical Fitness (29:7). The writer 
has attempted to meet this need with the intro duc tio n o f  a 
pilot remedial physic al educ at io n  program tor his so pho more 
classes. This pro gram has a t wo -to ld purpose: (1) to help 
impro ve the po sture o f  tho se boys needing this help and (2) 
to raise the f itness level o f  well-develo ped as well as un­
derdevelo ped boys. 
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This posture training program would have been im­
possible without the cooperation and public-spirited dedi­
cation of Jack Morrison, M.D. Encouraged by the cooperation 
of the school administration and the assistance of Dr. 
Morrison on the posture training program, the writer de­
cided to evaluate the effectiveness of the remedial physi­
cal education program. 
I. THE PROBLEM 
Statement 2!. � Problem 
The study was composed of three problems, as follows: 
1. To determine the amount and significance of change 
in posture as a result of special posture 
training. 
2 .  To determine the amount and significance of change 
in physical fitness as a result of systematic 
training. 
J. To determine the effect of the order of training 
upon posture scores. 
Scope 2!. Study 
This study involved a total of seventy-five sophomore 
boys enrolled at Foster Junior-Senior High School during the 
school year 1964-65 . On the basis of posture examinations, 
the boys were classified into two main groups: those with 
defects, the posture training group; and those without defects, 
the advanced body building group. The posture training 
group consisted of twenty-three boys who took part in 
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eight weeks of specialized instruction designed to improve 
functional defects of the feet and back and eight weeks of 
circuit training. Eight of the twenty-three participated 
in posture training during the first semester only, and the 
remaining fifteen during second semester only. The advanced 
body building group consisted of fifty-two boys engaged in 
eight weeks of body building and resistant exercises and 
eight weeks of circuit training. Fifteen of the fifty-two 
participated during first semester only and the remaining 
thirty-seven during second semester only. These figures as 
tabulated below also reflect the order of training. 
Order of Trainins 
(First Semester) (Second Semester) 
1st 8 2nd 8 1st 8 2nd 8 
weeks weeks weeks weeks 
Circ. Post. POSTURE Post. Circ. 
( 8) train. train. GROUP ( 15) train. train. = 23 
Circ. Resis. ADV. BODY Resis. Circ. 
(15) train. exerc. BUILDING ( 37) train. train. = � 
total = 75 
In the case of the posture training group and the ad­
vanced body building group, each participated for a period 
of ten to twelve minutes of daily exercises in their 
activities prior to the regular service program. One week 
was used for administration of the posture, anthropometric, 
and physical fitness tests at the beginning and at the end 
of each semester for each of the two groups. The second 
semester program was the same as the first except that the 
order of circuit training and posture training for the 
posture group and circuit training and body building exer­
cises for the body building group, was reversed as noted in 
the preceding tabulation. 
Importance 2f. the Stud1 
Interest in physical fitness has been greatly stimu­
lated in the past decade. Americans were rudely awakened 
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to the need of physical fitness by the publication of the 
Kraus-Weber results and the draft rejection figures of recent 
years. In the last decade, Presidents Eisenhower, Kennedy 
and Johnson have committed their respective administrations 
to aid the national fitness effort. President Kennedy aptly 
sum.med up the gravity of our deteriorating standards of 
physical fitness in the "Presidential Message" to schools 
when he stated: "The soften ing process of our civilization 
continues to carry on its persistent erosion" (28:1). 
Currently, President Johnson has been carrying on 
the program of the late President Kennedy. He too stressed 
its significance when he described physical fitness as "• • •  
a matter of fundamental importance to individual well-being 
6 
and to the progress and security of our Nation" (28:9) . 
Despite recent improvements and interest of three 
presidents during the past eight years, the physical fitness 
job is tar from finished as shown by the recent 1964 pub­
lication of Physical Fitness Facts: 
1. Tests consistently show the deficiency or American 
boys and girls in arm and shoulder strength, 
endurance and flexibility. One or every four 
does not measure up to even minimum fitness 
standards. 
2. More than one-half million draftees were examined 
in 1963; approximately every other one was dis­
qualified. About halt the disqualifications 
were for physical reasons. 
). According to the American Medical Association, one 
out of every four Americans is overweight with a 
correspondingly greater occurrence or chronic 
and degenerative diseases. 
4. Slightly more than one-half of all deaths in the 
United States result from diseases of the heart 
and blood vessels (28 : 2) .  
In spite of the current emphasis on physical fitness 
as the most important ob jective in physical education, there 
is a continued need for program improvement in order to 
achieve our stated goals. However, in order to achieve 
physical excellence any comprehensive program should in­
clude an area not presently emphasized--provision for posture 
development through appropriate training to correct existing 
remediable defects. 
II. DEFINITIONS OF TEBMS USED 
Advanced Body Building Group 
? 
This group is composed of students who had no physical 
or postural detects. This group performed a combination ot 
partner resistant exercises and physical condition work 
prior to the regular service program. 
� Grou;e 
The back group is composed ot pupils who had various 
functional and/or structural defects. 
� Group 
This group denotes those students who had various foot 
detects. 
Anthropometric Measurements 
This denotes selected girth measurements of major 
muscular areas of the bod7 plus body weight. 
Bodz Building � Resistant Exercises 
Body building exercises were those in which an indi­
vidual worked alone while the resistant exercises involved 
partners ot approximately equal size. These were performed 
by all members ot the advanced body building group. 
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Circuit Traini138 
A method or physical training in which dosage is 
systematically governed by eombinations ot time and number 
of repetitions is defined as Circuit Training. 
Posture 
Posture is the balanced position of body segments. 
Posture Index 
Posture Index denotes a derived score tor posture 
obtained by dividing the sums or the scores ot the defects 
by the number of def eets identified. 
� Posture 
Good posture is the ability to assume a position of 
skeletal balance with minimum effort both at rest and when 
in motion. 
Static Posture 
This refers to the body at rest or motionless, with 
the body segments and muscles in a state of equilibrium. 
Functional Defects 
Functional defects are those physical defects which 
are amenable to correction. 
Structural Detects 
Structural defects are those physical defects which 
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are not correctable by means of exercises. 
Physical Fitness 
According to Clarke, physical fitness is: 
• • • the development and maintenance of a sound 
physique and of soundly functioning organs, to the end 
that the individual realizes his capacity for physical 
activity, unhampered by physical drains or by a body 
lacking in physical strength and vitality (8:16). 
He further stated: 
The basic physical fitness elements are muscular 
strength, muscular endurance, and circulatory endurance; 
muscular power, agility, speed and body balance are 
added to compose motor fitness; then arm-eye and kines­
thetic foot-eye coordinations are needed for general 
motor ability (8: 221). 
Remedial Physical Education 
This refers to specialized instruction designed to 
correct postural defects involving the back, feet and overall 
posture. In addition, circuit training and advanced body 
building and resistant exercises were a part of this phase 
of physical education. 
Student Assistants 
Student assistants refers to the eleventh and twelfth 
grade physical education students used to aid the physical 
education teacher. These eleventh and twelfth grade boys 
were carefully screened and selected for their leadership, 
citizenship, ability and academic qualities. 
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Youth Fitness Test 
--------
This is a nationally normed test of the American 
Association for Health, Physical Education and Recreation. 
This test was adopted b7 the South Central Schools in 1961 
as a representative test of the most important motor fitness 
elements. 
III. LIMITATIONS OF THE STUDY 
This study was limited by the following factors: 
1. Only sophomore boys in the investigator's own 
physical education classes participated in the 
study. 
2. This study was limited in time by school regu­
lations. Sophomores were allowed to take 
only one semester of physical education. 
J. This stud7 was limited by the allottment of ten 
to twelve minutes' time at the beginning or 
the class period tor the remedial physical 
education program.. 
4. An evaluation or the value of the program as 
specified above was limited to selected tests 
of posture, physical titness and anthropo-
metric measurements. 
11 
IV. HYPOTHESES 
The following hypotheses were formulated for purposes 
of this study : 
1. Boys assigned to posture training will improve 
in posture as a result ot eight we eks of 
posture training and an additional eight weeks 
of circuit training. 
2. Physical fitness of those boys assigned to ad­
vanced body building will improve as a result 
of eight weeks o f  resistant and body building 
exercises. By the same token physical fit­
ness of those boys assigned to posture train­
ing will improve as a result o f  eight weeks 
of special instruction in posture and an ad­
ditional eight weeks of circuit training. 
J. Among those boys assigned to posture training 
(1n either semester) the best improveme nt in 
posture and in physical fitness will be made 
by those who had posture training prior to 
circuit training, rather than by those who 
had circuit training prior to posture training. 
V. OVERVIEW OP THE REMAINDER OP THE THESIS 
Chapter II, Review of Related Research, 1f111 be o rgan­
ized into three parts: posture reports and tests re lated to 
physical fitness; circuit training reports related to physical 
fitness; and Justification for the use of anthropometric 
measurements, resistant and body building e xercises in ph7si­
cal fitness work. 
Chapter III will contain the procedures of the study 
involving the initial use of the posture test, the A.A.H.P.E.R. 
Youth Fitness Test and anthropometric measurements taken at 
the beginning of the semester. The operation of the ad­
vanced body building, posture development and circuit 
training programs during the semester will be discussed. 
Lastly, the above tests and measurements will be readmini­
stered at the end of the semester and will be charted to 
evaluate the effectiveness of the program. 
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Chapter IV will be an analysis of the data and statis­
tical resUlts. 
Chapter V Will include: (1) a brief review of the 
three main problems; (2) the conclusions derived from the 
results; and (J) recommendations resulting from the findings 
of the study. 
CHAPTER I I  
REV! EW OF RELATED RESEARCH 
I. POSTURE REPORTS AND TESTS RELATED 
TO PHYSICAL F ITNESS 
Po s ture develo pment and adapted phy sical education 
were to some degree the outgrowth of the needs o f  the armed 
forces to have fighting men in to p physical and mental con­
dition. The early physical educators were the medical 
gymnas ts, the true fathers of al l physical medicine and aux­
illiary services. 
Soon af ter World War I, more emphasis was plac ed on 
po s ture programs in our schoo ls . In the late thirties , 
several pro gressive physical educato rs and physicians s uch 
as McCloy , Klein , Clarke, DeLorme and Stafford went along 
with the new evolution in medical thinking and began to turn 
back to the "physical" aspect s  o f  physical education. How­
ever , in the recent nationwide emphasis on physical fitnes s ,  
po s ture training appears to have been neglec ted as an inte­
gral part of the to tal program. 
N e ed for Po s ture 
------
The following authorities were among many who o ff ered 
convincing tes timony and evidence for wide-spread po sture 
training and who consider the school the mo s t  ef fec tive 
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agency for such a program. Irwin of Boston University re-
marked that relatively few school children participated in 
and benefitted through approved posture training programs. 
He believed that too much emphasis was placed on theory 
rather than on the actual practice of maintaining desirable 
functioning programs (19:470). Hardy indicated that on the 
basis of examining seventy-five thousand Chicago school 
children, 47 per cent had poor posture and 14 per cent had 
pronated feet (15: 2154-2161) . Kuhns, a physical therapist, 
revealed that 80 per cent of all adults and 50 per cent of 
the children had foot trouble (24:):147) . In his article 
entitled "Bodily Posture As An Indicator of Fitness," 
Cureton repeatedly interred the relationship of posture to 
health and fitness. Cureton commented: 
Posture is an important concomitant of fitness asso­
ciated both as a result of ill health and low energy 
state, as well as a causal factor in poor circulation 
and nervous irritation ( ll: J48 ) . 
Posture Reports 
In his classification on the basis of posture exams 
of college freshmen in 1917, Brown discovered a definite 
correlation between student health and fitness status and 
postural condition. Brown's classification rated the various 
postural conditions as A excellent, B good, C poor and D as 
very poor mechanical use of the body. This survey indicated 
that from 80 to 85 per cent comprised the C and D groups with 
the greatest number or illnesses, operations and early nutri­
tional and physiological faults being present in these groups 
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based on the scale (5:781). 
Lee, Geer and Brown at Harvard found only about 20 
per cent of the entering Harvard College freshmen with 
good body mechanics in 1920 (25:58-59) . 
In 1923, Klein and Thomas carried on an experiment 
with 1,700 children in the Chelsea, Massachusetts schools . 
Nine hundred sixty had group training in posture while 
the rest served as controls. Approximately 90 per cent 
began with poor posture . During two years observation, 
improvement was six times as frequent among the children 
who had posture training as among those who did not. It 
was more frequent if there was improvement in nutrition 
as well . Improvement in health and school work was found . 
The attendance of the posture-trained students improved 
compared to the untrained pupils.  Improvement, the authors 
felt, could be expected in nearly all children, though 
some required more training than others. In evaluating 
posture, the authors compared silhouettes with the posture 
charts ot the Children's Bureau, United States Department 
of Labor (23:41-43) . 
In 1937-1938, 5,573 freshmen boys and girls and 
new students in the nine public high schools of Seattle, 
Washington were examined by physicians from the School 
Medical Department and were classified for physical edu­
cation in two specific areas : (1) ability to participate 
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in a physical education program and (2) need for posture 
development training. In the area of ability to part1c1-
pate in a physical education program (adapted programming) 
the survey revealed the following classifications : 
1. General program, 68 per cent 
2. Limited program, 26 per cent 
3 .  Individual progress, 4 per cent 
4. Rest, 2 per cent 
In the area of posture training needs, the survey noted : 
1. Excellent posture, 11 per cent 
2. Good posture, 50 per cent 
3 .  Poor posture, 35 per cent 
4. Bad posture, 4 per cent (30 : 86-88) . 
Despite the above, it was surprising to note that 
no follow-up posture training program was mentioned in 
this article or subsequent articles. 
According to Anderson of Yale, upon the completion 
of a postural examination of 861 freshmen, 497 were assigned 
to corrective exercises (31:38) . 
Through a joint cooperative effort involving four 
agencies, Delaware conducted a state-wide orthopedic 
screening program in 1962-1963. Physical examinations 
were made of 68,301 pup1ls--grades one through twelve 
(2 : JO) . In lieu of a completed report to date, a statement 
from George w. Ayars, State Supervisor of Safety and Driver 
Education stated in part : 
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In the more than one thousand referrals who were 
examined, some four hundred and ninety needed surgery 
and correction. We had a very careful follow-up of 
the pupils and saw to 1t that they received the atten­
tion and treatment they needed. Most or the cases 
needed remedial corrections. These were done by the 
physical education teachers and nurses upon recommen­
dations of family or other physicians (J). 
Posture Grading 
SubJective posture appraisal tests. One of the 
simplest methods of measuring anterior posterior posture 
consists of merely looking at the subject and assigning a 
value or A, B, c, or D, depending upon the standard of 
excellence as judged by the physician. 
One of the most successful subjective posture exams 
was the Iowa Posture Test which provided a three point 
rating scale for each or five functional conditions, foot 
mechanics, standing position, walking, sitting and stoop­
ing to pick up a light object (8:154) . 
Objective posture tests. Methods of objective 
posture grading fall into three classes: (1) direct scor­
ing on the basis of arbitrary scales; (2) type-fitting; 
and (3) measurement of relative pos1t1on of selected 
points on profile pictures or tracings. 
Bancroft's Vertical Line Test (4:6) and Triple 
Posture Test (4:179) were examples of the first class as 
these tests involved direct scoring on the basts of ar-
bitrary scales . 
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Brownell introduced the type-fi tting po s ture test 
in 1928 by us ing a po s ture s cale in which the instruc tor 
compared the subjec t with each typ e  specimen on the scal e, 
until the sample mo st similar 1n merit was round. The 
subjec t's po sture was awarded the same grade as that 
as signed to the chart sample ( 6 :34) . 
Kellogg used a measurement of relative po sitio ns 
of s e l ec ted po ints on profi l e  pic tures as a me tho d  for 
grad ing po sture o b j ec tively (20:193- 194) . 
Other worthwhil e  con tributions in po sture reading 
should include: 
1. The schematograph devi s ed by Dr. Mo sher and 
Professor Lesley at Stanford Universit1. 
2 .  The Pho to Metric po sture p i c tures used by 
Wickens and Kiphuth a t  Yal e Univers i ty. 
3. The Tarbell, MacEwan and Howe p osture tests 
administered at Wel l esly Coll ege. 
4. Cureton•s center of gravity test and confor­
mateur technique firs t introduc ed at 
Springf i eld College. 
In the final analysi s the o bjec t ive po s ture t e s t s  
mentioned above were too co s tly , too time-consuming , too 
invo lved and too diff icul t to administer and therefo re , 
imprac ti cal for school use. 
II. CIRCUIT TRAINING DATA RELATED TO PHYSICAL FITNESS 
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In 1958 Adamson and Morgan in England published a 
book presenting a new idea in fitness training which they 
called circuit training. Although their idea was not new, 
they deserved credit for the formalizing of systematically 
and progressively presenting conditioning exercises (1 : 1). 
The goals of circuit training were expressed by 
Adamson and Morgan as follows: 
Circuit training aims at the simultaneous progressive 
development of muscular power, muscular strength, mus­
cular endurance and circulo-respiratory fitness. The 
system was based on the principle of progressive load­
ing, but ot sub maximal level, on a time basis--a con­
cept generally ignored by weight trainers (1:14) • 
.!!:!.! Circuit 
To enable a large number of performers to work at 
the same time, but each to his own capacity, a large number 
of exercises ( e.g. ten ) were selected and numbered conse­
cutively in the form or a circuit around the gymnasium or 
tield. They were arranged so that an individual could 
proceed from one exercise to another without undue loss of 
time. Progression in a circuit was measured, initially by 
decreasing time of performance, and secondly, by increasing 
loads or repetitions (1:31). 
20 
Circuits have been designed to utilize an entire 
physical education period, or any portion of it, thus allow­
ing enough time for both fitness training and skills train­
ing in the class period. Howell and Morford have developed 
a circuit to fit into the ten minutes warm-up period of the 
calesthenics variety and have recommended it for use for 
Canadian physical education 1n secondary schools. This 
circuit could be used at the start or at the end of the 
physical education period. The exercises selected required 
a minimum of equipment. The list of exercises for a ten 
minute circuit were outlined by Howell and Morford as 
follows: 
1 .  Squat jumps - equipment none. 
2. Chinning the Bar - equipment, a high bar, erected 
or suspended in any manner. 
3 . Sit Ups - equipment none. 
4. Squat Thrusts - equipment none. 
5 .  Wrist Rolling - equipment an 18 inch brook handle 
With 24 inch window cord attached at center 
and suitable 10-15 pound weight up to the 
handle. 
6 .  Steps-ups - equipment, chairs 16-24 inches high 
or a bench or a bleacher seat. 
7. Push-ups - equipment none. 
8 .  Straight arm Pullover - equipment a bar 3-5 feet 
long with or without weight but weighing at 
least 10-15 pounds (17:5) . 
These eight items were arranged around the gym floor 
at eight different stations. These stations might be 
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numbered and, if necessary, labelled. For ease of admini­
stration, the class should be divided into eight equal 
groups, each group starting at a different station on the 
circuit and proceeding in a standard clockwise order to the 
next station (17:6). 
Procedure 
Administration of the circuit by the instructor 
followed a sequential pattern of teaching, testing, and 
timing as follows: 
1!l Teaching - First Day of Project. Each student 
was taught the exercise according to the standards of the in­
structor with correct form emphasized. Second and Third 
attendance. The student performed three laps of the circuit 
doing the beginner's dosage at each exercise. By the end or 
the third attendance, he will gauge his optimum pace at each 
exercise station • 
.ill Testing. Fourth attendance. The student was now 
tested to maximum on each exercise in the circuit. For 
heavy resistance items, e.g. bar and dumbell work emphasizing 
strength, the test was for a maximum number of repetitions 
or maximum in half minute, whichever was less. For endurance 
items, such as stepping (bleacher seats), squat jumps, etc., 
the test was for a maxi111.Um number of repetitions or maximum 
in one minute, whichever was less. Next, the training dosage 
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was calculated. These dosages were usually half of the 
maximum executed in the test, although this could be 
varied if one wished to weight the c1rcu1t toward a par­
ticular quality. If a student has performed twenty-five 
situps in one minute his training dosage will be thirteen 
situps. The circuit would consist or three laps, each lap 
consisting of eight items, each performed at the training 
dosage. 
ill. Timing. Fifth attendance. All students per­
formed the three laps of the circuit at the training dosage 
working at their own rate and without rest between the 
items. The object was to perform the three laps of the 
circuit at the training dosage in ten minutes. After ten 
minutes had elapsed the class was stopped and each student 
recorded on his card the number of laps that each item was 
completed. When a student was able to complete the entire 
circuit within the stated time of ten minutes, his training 
dosage at each station was increased either arbitrarily or 
by means of a retest (17: 6-8). 
III. JUSTIFICATION FOR THE USE OF ANTHROPOMETRIC 
MEASUREMENTS, RF.SIS TANT AND BODY 
CONDITIONING EXERCISES IN 
PHYSICAL FITNESS WORK 
2 3  
The father of anthro pometr ic measurements i n  the 
Uni ted States was Edward Hitchcock of Amherst Co l lege, 
Massachusetts. He s ecured body measurements and tests of 
every student entering Amher s t  Col lege as early as 1861 
(16:.5.58). 
Sargen t of Harvard began the sys tematic measurements 
of Harvard s tuden ts in 1879. He used anthropometric 
measurements to ascertain the s trength and phys i cal s tatus 
of his pup i l s . Hi s emphas i s  was placed o n  perfec tion in 
physical performance through selec ted exerc i ses (27:284). 
I n  the early part o f  the twent ie th century many 
phys ical culture faddi s ts such as Macfadden, Lederman , and 
Atlas introduced commerc ial body bui lding and strength 
courses whi ch were widely adverti sed and carried on by 
correspo ndence. Al though thi s has s timulated much interest 
in body bui l di ng , the techni ques were not always founded 
on phys io logi cal l y  sound princ i ples . 
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To keep our fighting men in shape, body building and 
physical conditioning exercises were stressed in our armed 
services during both World Wars. Clarke mentioned the ex­
tensive use of exercise in speeding recovery of wounded 
fighting men, introduced in World War II (8:59) . 
O n  the college level during the past three decades 
men like Kiphuth, Fradd, Bevans and Cureton have conducted 
outstanding body building exercise programs tor their 
respective students in developing their physical fitness. 
Leighton at Fa.stern Washington State College has a unique 
program of resistant exercises consisting of individual 
and partner work (26 : 31). 
According to many physical educators, LaSierra High 
School, Carmichael, California has the most outstanding 
high school physical fitness program in the country today. 
The secret of the LaSierra program was based on motivation 
and pride (22t42) . 
LeProtti, LaSierra•s physical education director 
saidt 
We have some boys who are doing fantastic things. 
One of our lads does 555 extension press- ups and another 
can pack a man on his back for 7t miles (2 2 : 43) . 
A very unique ten year physical conditioning case 
study of Joie Ray was recently completed by Cureton at the 
University of Illinois. Bay was a former United States 
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011DJ.pic miler and National A.A.u. mile champion (1915-1923) . 
One is never too old to improve his physical fitness as 
was indicated by Joie Ray at the amazing age of seventy 
years. His remarkable improvement in physical fitness as 
a result of a vigorous physical conditioning program over 
a period of ten years was indicated by advantageous changes 
in fourteen different physical fitness tests (10:64-72) . 
In a recent experiment, involving ten college women 
students, Flint and Gadgell revealed by electromyography 
those exercises found to be most and least beneficial in 
strengthening abdominal musculature (12:29) . 
In order to make the most effective use of his limited 
time in attempting to raise the physical fitness level of 
his students, a physical education teacher must be aware of 
the most beneficial exercises. 
The evidence reviewed by the investigator pointed to 
a dire need for posture training in physical education and 
physical fitness. The use of an uncomplicated, yet efficient 
and economical graded posture test feasible for school use 
was also indicated. In addition, the value of anthropo­
metric measurements and the merits of circuit training, 
body conditioning and resistant exercises as methods of 
fitness training were revealed. In Chapter IV, the writer's 
results and analysis of data will be presented. 
CHAPTER III 
METHODS AND PROCEDURES 
This chapter consists of: (1) description of test 
items used and procedure for their administration; (2) 
the methods employed in conducting the daily physical edu­
cation program; and (3) the methods employed in analyzing 
the test information. 
I. DESCRIPTION AND PROCEDURE IN TEST ING 
All tests were administered twice in each semester 
at the beginning and at the end. The foot group (as diagnosed 
from the posture screening test) took a standing broad jump 
test in order to reflect change in functional foot con-
dition as a result of prescribed exercises. The back group 
(as diagnosed) took two objective back flexibility tests to 
reflect change as a result of prescribed exercises. Every 
boy was examined in the posture screening test, the anthro­
pometric tests and in four of the seven tests of the 
A.A.H.P.E.B. Youth Fitness Test battery. 
Posture Tests 
Subjective posture screening tests. These tests 
consisted of a subjective examination involving primarily 
back and foot defects, administered by the school physician 
at the beginning and end of each semester, to seventy-five 
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sophomore boys. These boys were examined privately and 
were stripped to gym trunks and barefooted. The following 
tests were administered. 
� ap praisal. Three bodily positions involving 
the back were examined: (a) standing position (side and 
rear view), (b) walking position (rear and front view) and 
(c) sitting-standing alignment. The rating scale used 
was: 0 = normal alignment, 1 = mild deviation, 2 = moder­
ate deviation, and J = marked deviation. Next, the sub­
ject assumed a standing position on a chalk line where 
side, front and rear profiles were evaluated in regard 
to general back structure. The subject was then observed 
walking eight paces to a second chalk line with attention 
focused on walking gait and back alignment. Finally, the 
subject was observed while sitting and assuming a stand­
ing position from sitting with attention directed to 
weight bearing and general alignment. 
� appraisal. In the foot mechanics test, the 
doctor judged the subject in heel-toe walking (rear, 
front, side views). While in the standing position, the 
subject's feet were observed as to the amount of toeing 
out or in, the amount of pronation, and the angle of the 
arches. All postural defects were recorded on the pos­
ture screening card. 
Objective tests administered ,l2. PgSture group. 
The trunk flexibility tests were objective tests which 
were given to the boys assigned to the back group. The 
measuring device, an adaptation of one described by 
Cureton (11:348-364), consisted of a short sliding bar 
indicator attached perpendicularly to a 24 inch ruler 
encased in a wooden frame. To illustrate these tests, 
they are described as follows: 
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Trunk extension backWard. To measure the flexi­
bility of the trunk backWard, the subject, with hands 
clasped behind his head, from a prone position, raised 
his trunk and chest off the floor as high as possible. A 
student assistant assuming a kneeling position, straddled 
the subject's legs and held his body position rigid by 
placing his hands over the subject's buttocks. The in­
vestigator raised the sliding bar along the ruler, under 
the subject's chin and perpendicular to the floor and 
read the distance from the floor to the closest one­
eighth inch. Increases in linear distance from the floor 
denoted increases in flexibility of the trunk and the 
back. 
Trunk flexion forward. To measure trunk fl exion 
forward , the subject assumed the s itting position on 
the floor,  hands clasped behind his head and l egs 
straight and about 18 inches apart . The student ass is­
tant held the subj ect's knees in complete extens ion . 
As the sub j ect f lexed his trunk forward , the investi­
gator put the trunk flexibil ity indicator in an upright 
position on the floor between the subj ect's knees and 
moved the sliding bar along the ruler until it touched 
the sub ject's forehead . Decreases in linear distance  
denoted increases in  trunk and back fl exibility . 
Phys ical Performance Tests 
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A.A. H.P.E . R .  youth f itness � batterz. The 
A . A.H. P . E . R .  Youth Fitness Test was adopted by the South 
C entral School District in 1961 . It was s impl e , inex­
pens ive , easy to administer and relatively fre e from 
acc idents . It also had establ ished national norms on 
each test item. The A . A.H . P .E .B .  Youth Fitness Test 
Battery consi sted of seven items : standing broad jump , 
50 yard dash , pull ups , sit  ups , softball throw , 40 
yard shuttle run , and 600 yard run ( 27 ) .  The following 
three items , 50 yard dash ,  40 yard shuttle run, and sit 
ups were el iminated from the test battery above for the 
following reasons : 
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1. In the case or both the 50 yard dash and the 40 
yard shuttle run, it was felt that the magni­
tude of human errors in timing might very 
likely nullify any gain in speed and secondly, 
that the training program was not designed 
with improvement in running speed as being 
an important consideration. 
2 .  In the case or the sit ups, scores are known to 
be truncated at the upper limit of the scale 
when the test is administered according to the 
AAHPER Youth Fitness Test directions. Boys 
have a tendency to score rather highly on 
this test and it would be difficult to dif­
ferentiate significant change due to the 
truncation of the scores. If the administra­
tion of the test was retained, on the other 
hand, the time necessary to exhaust each boy 
would be prohibitive. 
Standing broad Jump. Purpose: Measurement of ex­
plosive power of the legs. The student assumed a semi­
squat position and jumped forward as far as possible. The 
distance to the nearest inch from the take off line to the 
nearest heel position was measured by the writer and re­
corded by the student assistant. 
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!!!.!.! ups. Purposes To measure the strength and en­
durance of the biceps and shoulder muscles. The student 
grasped the bar wi th palms fac ing away trom the race hang­
ing with arms and legs fully extended. His feet were to 
be kept free or the floor or ground . The student assistant 
stood to one side of the pupil who was being tested and 
counted each successful pull up. The experimenter recorded 
the nwnber of pull ups • 
.2.QQ lard �· Purpose: To measure circulatory­
respiratory endurance. A 440 yard c inder track, a whistle , 
and a stop watch were the only equipment necessary . Three 
students ran 1n each heat , being grouped according to their 
height , weight and age. The students were instructed to 
run their best but if they fel t they were becoming too 
tired they were allowed to alternate their running with 
walking . The score was the time recorded to the nearest 
tenth of a second .  The times o f  the runners as they crossed 
the finish line were announced by the wri ter and recorded 
by a student assistant . 
Anthropometric Tests 
Anthropometric measurements. These tests consisted 
of the following girth measurements: arm tensed-flexed , 
chest normal , and thigh .  These measurements plus height 
and weight were recorded on a speci al form by the student 
assistant. This form may be ref erred to in the Appendix. 
II. THE PHYSICAL EDUCATION PROGRAM 
J2 
On the basis of the defects detected in the posture 
test, the seventy-five boys were classified into three 
categories for this study as follows: (1) advanced body 
building group, (2) back group and (3) foot group. The 
back and foot groups were collectively known as the pos­
ture training section. 
The posture training section (twenty-three boys) 
had corrective exercises prescribed for them by the doctor. 
The advanced body building group (f 1fty-two boys) took 
resistant and body building exercises. Each group parti­
cipated in a daily service program in addition. The boys 
involved in this study ranged in age from fourteen years, 
eleven months to seventeen years, eight months. 
Circuit training for both groups was divided into 
two parts: (1) outdoor circuit, four weeks, and (2) indoor 
circuit, four weeks. Tabulated below were the exercises 
comprising the two circuits and opposite these were listed 
the fundamental physical elements each exercise was chosen 
to develop. This tabulation was included for clarity and 
convenience only. It was recognized that every exercise 
contributed to development of more than Just the single 
physical element with which it has been matched below, but 
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in each case the physical element shown was considered to 
be the primary concern. 
EXERCISE 
Running ropes (similar to 
football agility tire 
drill 
Squat thrusts 
Abdominal curl ups 
Triple standing broad 
jumps 
Vertical jumping 
Squat jumps 
Bench jumps 
Leg press (with barbell 
weights) 
Pull ups 
Peg board 
Parallel bar dips 
Running laps 
Running up bleacher steps 
PHYSICAL ELEMENT 
Agility 
" 
Strength and muscular 
endurance 
Strength and muscular 
endurance of quadriceps 
ft ft 
ft ft 
" " 
" " 
Strength and muscular 
endurance of arm f lexors 
" n 
Strength and muscular 
endurance of arm ex­
tensors 
Circulatory-respiratory 
endurance 
" " 
The exercises in both the indoor and outdoor circuits 
were performed at thirty-second intervals at six different 
consecutively numbered stations about the gymnasium or 
athletic field. The complete circuit was run three times 
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1n a ten to twelve minute period. Progression was devel­
oped in most cases by increasing the number of repetitions 
and where the twelve minute total was not violated bJ in­
creasing the length of time per exercise. After the second 
week, laps were also run upon the completion of the third 
circuit. 
In conducting both the posture exercise group and the 
advanced body bu1ld1ng group the writer and the student 
assistant rotated from group to group demonstrating the 
exercises and making all necessary corrections. The body 
building and partner resistant exercises were designed to 
develop the major muscle areas of the body including neck, 
wrists, flexors and extensors of the arms, shoulders, chest, 
back, abdomen, quadriceps and calves. Usually eight to ten 
exercises starting w1th five repetitions each, were per­
formed daily by the advanced body building groups. 
The exercises for the posture trainees were de­
signed to correct the defects and faulty posture found by 
the physician. The procedure for both the posture trainees 
and the advanced body building group was an adaptation of 
interval training with alternate work and rest intervals. 
Progression was developed by increasing the work and de­
creasing the amount of rest systematically according to 
the ability of the groups to tolerate work increases as 
judged by the instructor. During the first two weeks, all 
35 
exerc i s es included f ive repet i t ions with a t en s econd res t 
interval between each exerc i s e .  I n  suc c e eding week s , the 
rest intervals were shor tened and then eliminated and in 
addi tion all exerci s e s  were increased by two rep eti tions 
every two weeks . 
The two phy s ical education clas s es in the s econd 
s emester followed the same rout ine as the f irst s emes t er 
class exc ept that the order of c ircui t training and po sture 
training for the po s ture group and c i rcui t traini ng and body 
bui lding for the body bui lding group was reversed . The 
ac tivi t i es carried o n  in the regular s erv i c e  program during 
f irst s emest er were : t e s t ing, two weeks ; f lag foo tbal l ,  
four weeks ; soccer, t our weeks ; basketball , four weeks ; and 
wrestling, four weeks . S econd s eme s ter s erv i c e  pro gram 
ac tivi t i es consi s t ed of : t es t ing , two weeks ; basketball , 
tour weeks ; wres tl ing , four weeks ; badminton , three week s ; 
and trac k ,  f ive weeks . 
Tes ts were organ ized ac cording to weather condi tions . 
In bo th s emes ters , phy s i cal f i tness perf o rmanc e t e s t s  were 
scheduled in the s econd test we ek to a l lo w  for s everal 
days of condit ioning . 
I I I . METHODS OP DATA ANALYSI S  
In o rder t o  te s t  s ta t i s t ical l y  the s i gnif icanc e  o f  
change i n  po s ture scores a s  the resul t  o f  spec ial po s ture 
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tra1ning, the T1 tests of the first semester were combined 
with the T1 tests of the second semester and these in turn 
were compared With the corresponding T2 tests of the first 
and second semesters. The data were analyzed according to 
the ! ratio test for the significance of the dlff erence 
between means of correlated groups. The groups are desig­
nated as correlated because the T1 scores of each group 
were compared to the group ' s  own T2 scores. Therefore ,  the 
! ratio formula included the correlation between tests one 
and two, as shown by Garrett ( 13 : 226-227 ) .  
It was necessary also to test statistically the sig­
nificance of changes in physical fitness scores as a re­
sult of systematic physical training . Here again, T1 
physical fitness scores from the first semester group were 
combined with the T1 scores or the second semester group 
and these in turn compared with the corresponding T2 scores, 
as described above 1n the case of the analysis of the sig­
nificance of changes in posture scores . In the case of the 
physical fitness scores, both posture and advanced body 
building groups were analyzed. 
To determine the effect of the order of training upon 
posture scores the Ti mean and standard deviation for each 
posture variable was compared to the T2 mean and standard 
deviation for the same variable, in both first and second 
semester posture groups. The evaluat1on of the effect of 
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order of training was done in two ways , namely : ( 1 ) it 
was established that both first and second semester pos­
ture groups were from the same population ; and (2) a 1 
ratio t est of significance of the diff erence between cor­
relat ed means was computed for the first semester group 
as well as the same for the second semester group . Due to 
small sample si ze the postu re sub groups were analy zed 
sub j ectively . 
CHAPTER IV 
ANALYSIS OF THE DATA 
Three analy s e s  were made of the data in thi s s tudy . 
The first purpo se o f  this s tudy was to determine the amount 
and s ign if icanc e of c hange in po s ture as the r esul t o f  
po sture training , in bo th f i rs t  and s econd s emes t er po sture 
group s . Secondly , i t  was the purpo se o f  this s tudy to 
determine the amount and s i gnif icance of change in physi­
cal f i tness as a resul t o f  train ing in phys ical f i tn es s , 
for both s emest ers for bo th po s ture and advanc ed body 
building groups . F inal l y ,  i t  was the purpo s e  o f  this s tudy 
to det ermine the ef f ec t  of the order of training upon the 
change in pos ture scores . 
In the f i r s t  two analys e s  abov e ,  T1 scores o f  the 
f irst semester group were comb ined wi th tho s e  of the s econd 
s emes ter group and were then compared wi th the correspond­
ing Tz scores for the two s emesters . Thi s  pro c e s s  was 
followed fo r two reasons . F irs t , i t  increas ed the number 
o f  cas es upon which conc lus ions could be based and s e cond , 
this allowed a greater chanc e for s ign if icance of differ­
enc es to be es tabl i sh ed , by providing a greater number of 
degree s  of freedom.  Becaus e the Tz scores of a group were 
compared to i t s  own T1 score s , computat ion of a c o ef f ic i ent 
o f  correlation was nec es sary betwe en the T1 and the T2 
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scores on each variabl e .  Data analyses  were made by means 
of the t ratio for the s ignificance of the difference be­
tween means o f  correlated groups as spec if i ed by Garrett 
( 13 : 22 6-228 ) . This resulted in application o f  the follow-
ing formula : 
SE0 =V ·f; + --� 
-
2r12 
In the third analys is , pauci ty o f  data made some 
restrictions of analys is  nec essary as follows . The size 
o f  the N ' s  o f  each of the two s emes ters was e ight and fif­
teen, respectively. Each of the eight and the fifteen had 
a Posture Index score both at the beginning and at the 
end of their respective semesters . It  was dec ided that 
a t ratio test o f  the s ignificance of the diff erence be­
tween means o f  these  two uncorrelated groups should be 
computed in order to determine whether thes e  two posture 
groups could b e  cons idered as being from the same po sture 
population , at l east in this one respect. Secondly , the 
Ti test mean was compared with the T2 tes t  mean for each 
semester posture group on the Po sture Index Rating where 
the full size  of N for both s emesters was available .  No 
other s tatistical tests of s ignificanc e of difference 
between means of sub-groups ( foot group or back group ) 
was attempted . 
Becaus e this  study is  conc erned with po s itive 
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changes in po s ture , phy s ical f i tnes s , and order of train­
ing , the one- tai l ed s tat i st ical test of the null hypo­
thesi s  was appl i ed as demons trat ed by Garrett ( 1 3 : 227 ) . 
I .  THE AMOUNT AND S IGNIF !CANC E OF CHANGE 
IN POSTURE SCORES AS A RESULT 
OF SPEC IAL TRAINING 
The combined f irst and s econd s emes t er Ti scores 
of the two po s ture groups were compared to the combined 
f irst and s econd s eme s t er T2 score s in order to test  the 
s tat i s t ical s ignif i cance of any change in po s ture . 
The pre- t e s t  Po s ture Index Rat ing mean score of 
twenty- three boys was 1 . 7 . The po s t- t es t , Po s ture Index 
Rat ing mean score of the same group was . 6 .  The corre­
lation between the init ial te s t  and f inal test was . 01 .  
The differen c e  between the mean scores was 1 . 1 .  Thi s 
gave a t ratio of 14 . 10 which was s tat i s t i call y  signi­
f icant beyond the . 0 1  l evel of conf idence for 44 degrees 
o f  freedom . 
'rhe s tanding broad Jump was us ed as a t e s t  of foot 
condi t ion for the nine boy s  o f  the foo t group , compo s ed 
of four boy s  in f i rst s eme s t er and f ive boys in s econd 
s emes ter. The pre-test m ean score for thi s group was 
7 7 . 3  inches and the pos t-test  score was 82 . 5  i nches for 
an inc rease of 5 . 2  inche s .  A correlation o f  . 87 was 
found between the f ir s t  and las t t es ts .  The t rat io o b­
tained by the foot group in th is t e s t  was 2 . 33 which 
e xc e eded the .05 l evel of conf i denc e .  The d iff erenc e of 
5 . 2  inches between the o b j ec t ive pre- t e s t  and po s t- test 
broad jump s cores was grea t enough to be cons idered b e­
yond the realm of c hanc e and therefore s upports the 
adequacy of the doc tor ' s  sub j ec t ive Po s ture Inde x  Rat ing. 
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The Trunk F le xion Forward and the Trunk Exten s ion 
BackWard were us ed a s  tests  of back cond i t ion.  The four­
teen boys in the back group ( four boy s  in the f irs t s emes­
t er and ten boys in the s econd s eme s ter ) had a pre- tes t mean 
o f  l J . 4  inches in the Trunk Fl e x ion Forward and a po s t-
test mean score of 9 . 6  inche s .  To s how a gain i n  f lexion 
forward , the s co re had to be reduc ed in inches . The 
correlation between the pre- t e s t s  and po s t-tests was . 2 8. 
The differenc e be tween the pre- test and pos t- t e s t  was 
3 . 8  inches . The develo pment made here was indicated by 
a t ratio o f  4 . 52 whi c h  was well above the .01  l evel o f  
conf idenc e .  An analys i s  of the improv ement in f lexion in­
d icated the benefi t  of s pec iali zed po s ture tra ining through 
e xerc i s e s . 
In the Trunk Ext ens ion BackWard , thi s same group 
o f  fourt een bo ys had an ini t ial mean t e s t  score of 17 . 0  
inches and a f inal mean tes t score o f  19 . 7  inches for 
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an increase of 2 . 7  inches . To deno te a gain in this tes t ,  
the number o f  inches o f  trunk extension had to be in­
creased . A correlation of . 51 was made between the 
initial and final tests . A !  ratio of 4 . 4J was found 
which was s tatisti cally significant above the .Ol  level 
of conf idence . The figures in Table  I summarize the 
preceding facts pertaining to posture training improvement . 
TABLE I 
AMOUNT AND SIGN IFICANCE OF C HANGE BETWEEN MEANS 
IN POSTURE TRA IN ING SC ORES 
0- t 
TEST M 1 M2 r Diff . Diff . Ra t i o  
P o s ture I n dex 
Ra t i ng 1 .  7 . 6  . 0 1 1 . 1 . 0 78 14 . 10 
S ta n ding Broa d  
Jump2 7 7 . 3 82 . 5 . 87 5 . 2 2 . 2 3 2 . 33 
( U s e d  a s  t e s t  o f  
foo t c o n di t i o n ) 
Trunk Flexion 
Forwa rd3 1 3 . 4 9 . 6 . 28 3 . 8 . 84 4 . 52 
( U s e d  as t e s t  o f  
back c o m'ii t i o n ) 
Trunk Ex§en s io n  
Ba c kwa rd 1 7 . 0 19 . 7  . 5 1 2 . 7 . 6 1 4 . 43 
( U se d  a s  t e s t  o f  
back c o n di t i o n ) 
1c omb i n e d  N from 1 s t  seme ster ( 8 ) I 2nd seme s t er ( 1 5 )  equa l s  2 3  
2c omb i n e d  N from 1 s t seme s ter ( 4 )  I 2 n d  seme ster ( 5 ) " 9 
3c omb i n e d  N from 1 s t  seme ster ( 4 )  I 2nd seme ster ( 10 ) " 1 4  
t ttA'!'.lUo N�li t<::-; S A  ..!:t :t  
FOR SIGNIFIC ANCE 
df . 05 . 0 1 
44 1 .  68 2 . 41 
7 1 .90 3 . 00 
26 1 .  7 1  2 . 48 
26 1 .  7 1  2 . 48 
I I . THE AMOUNT AND SIGNIFICANCE OF CHANGE 
IN PHYSICAL FITNESS AS A RESULT OF 
SYSTEMATIC PHYSICAL TRAINING 
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Statement of problem ( 2 )  related to bo th pos ture 
and advanced body building groups . The f irst semes ter 
Ti scores and s econd s emest er T2 scores o f  bo th groups 
( posture and advanced body buildi ng) were each comb ined 
and compared separately with their own respect ive T2 scores 
to examine the s tat i stical s ignif icance of any c hange in 
physi cal f i tnes s . 
In the first of the physical f i tness perfo rmance 
tests , the standing broad jump , the twenty- three boys of  
the po sture group had an ini t ial test mean of ?8 . 0  
inches an d  a final t e s t  mean of 8J. 4 inches . The corre-
lation between the initial test  and f inal test was . 53 .  
The difference between means was 5 . 4  i nches . The t rat io 
.... 
for the difference between means was 3 . 0 7  which was s ig­
nificant beyond the . 0 1  l evel o f  conf idenc e .  
In the same item ,  the f i f ty-two boys i n  the ad­
vanced body building sec tion had an ini t ial mean score 
of 82 . 6  inches and a po st- test mean score of 88 . 2  inche s 
for an increase of 5 . 6  inches . The correlation between 
the init ial and final tes t  was . 82. The t ratio o f  9 . 33 
.... 
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which was obtained, was statis tically s ignificant above 
the .01  level of conf idenc e .  The progress made here by 
bo th groups in the experiment was s ignif icantly above 
chanc e expec tation and it indicates that posture training 
exerci ses , circui t training and res i stive exerc ises 
defini tely helped in the improvement of broad jumping .  
In the softball throw, the po s ture group obtained 
an init ial test mean of 166 . 8  feet and a final test mean 
score of 185 . 3  feet . The correlat ion s ecured from the 
initial test and final test was . 85 .  A differenc e of 
18 . 5  f eet  was gained between means . The ! rat io of 5 . 87 
was s ignificant beyond the .01  level of conf idenc e .  
The advanced body building group had an initial 
mean test score of 173 . 9  f eet  and a final test mean 
score of 192 .9  feet in the softball throw. A corre­
lation of . 74 was s ecured between Ti and T2 test scores . 
A gain of 19 . 0  feet was the difference between means . 
A ! ratio of 5 . 55 was obtained whi ch was signif icant 
above the .Ol l evel of conf idenc e .  
The indication here is  that exerc i ses designed to 
build up and strengthen the arms and back 1n pos ture 
training, resistive exerci se program and circui t train­
ing had a beneficial effec t and were a contributing fac­
tor toward improving bo th groups in the performanc e of 
the sof tball throw. 
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The posture group made an initial tes t mean of 
llJ . l  seconds ( 1 : 53 . 1 )  in the 600 yard run and a final 
test mean soore of 103 . 3  seconds ( 1 : 43 . 3 ) . The corre­
lation here between initial and po s t-tests was . 72 .  A 
gain of 9 . 8  seconds was made between means . The ! ratio 
of 2 . 32 was significant at the . 05 l evel of conf idenc e .  
In the 600 yard run , the advanced body building 
group had a Ti mean score of 108 . 8  seconds ( 1 : 48 . 8 ) and 
a T2 mean score of 101 . 2  s econds ( 1 : 41 . 2 ) . The gain made 
here between means was 7 . 6  s econds . The correlation made 
between the T1 and Tz score was . 87 .  The ! ratio of 6 . 39 
was statistically significant beyond the . 01 l evel of 
conf idenc e .  
The indications here are that both pos ture and 
advanc ed body building groups benef i tted from their respec­
tive training regimens as far as improvement in 600 yard 
run time is  concerned . 
In pull ups , the remedial group had a f irst mean 
test score of 6 . 2  pull ups and a f inal test mean score 
of 7 . 7  pull ups . The difference between the means was 
1 . 5 .  The correlation between the first and final tests 
was . 91 .  The ! ratio obtained here was 4 . 05 which was 
significant beyond the .Ol  level of  confidenc e .  
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The advanced body building group had an ini t ial 
test mean score of 6 . 7  pull ups and a f inal test mean 
score of 9 . 3  pull ups . A correlation of . 90 was o b­
tained between the ini tial and f inal t e s ts . The differ­
ence between the means was 2 . 6 .  The ! rat io of 9 . 81 was 
s i gnif i cantly well beyond the . Ol l evel of confidence .  
The significant improvement i n  pull ups by both 
groups indicates that po s ture exerci ses , c ircuit train­
ing cours e ,  and res i s t ive exerci ses engaged in by the 
two groups were effec tive means of developing s trength , 
physi cal f i tness and pul l  up performanc e .  Table I I  
summari zes the preceding data and i s  locat ed o n  page 51 . 
In anthropometric measurements , the pos ture 
group had a T1 mean s core of 34 . 8  inches and a T2 mean 
score of 35 . 4  inches in girth of the che s t  taken at 
normal inspiration. A gain of . 6  of an inch was shown 
between the means . The correlation obtained be tween 
the initial and final test scores was . 9 8 .  A ! rat io of 
4 . 62 was attained whi ch was s i gnif i cant at the . O l  
l evel o f  conf idence .  
The advanced body building group i n  che s t  girth 
normal showed an initial test mean score of 33 . 7  inches 
and a f inal tes t mean score of 34 . 4  inches . The differ­
ence gained between means was . 7  o f  an inch . A corre­
lation of . 95 was s ecured between T1 and T2 scores . 
The t ratio o btained here was 4 . 37 whi ch was beyond the 
. 01 l evel of conf i dence .  
The signif icant gains ma.de by bo th groups in 
chest girth normal indicates that bo th posture training 
and res istive exerci ses  improv ed the body growth and 
development . 
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In arm girth t ensed flexed , the po s ture group had 
an ini t ial mean measurement of 11 . 7  inches and a pos t  
mean m easurement o f  12 . 4  inches for an inc rease o t  . 7  
of an inch . The correlation obtained between T1 and 
T2 scores was . 94 .  The ! ratio o f  2 . 50 was s ignif icant 
beyond the . 0 1  l evel of c onf idence .  
The advanc ed body building group showed a first 
mean measurement of  11 . 6  inches and a pos t  mean measure­
ment of 12 . 3  inches for a gain of . 7  of an inch . The 
correla tion between the initi al test and f inal test was 
. 84 .  The t ratio here was 8 . 75 which was s tati s tically 
s ignif icant well beyond the . 0 1  l evel of conf idenc e .  
The progres s made in girth o f  the arm f le xed 
showed that pos ture exerc i s es were no t as benefic ial in 
the development of the arms as were the resistive exer­
c ises of the advanc ed body building s ec tion , but that 
bo th groups made subs tantial gains well beyond chance 
expec tancy. 
In thigh girth , the po s ture group showed a f irst 
mean measurement of 20 . 6  inches and a f inal mean measure­
ment of 21 . 0  inches . The correlation between the T1 and 
T2 score was . 9 8 .  The gain shown between means was .4  
of  an inch. This  gave a ! ratio of  1 . 26 which was below 
the . 05 level of confidence .  Therefore , the gain made 
was not significant . 
The advanced body building group had an ini t ial 
mean thigh girth measurement o f  20 . 5  inches and a pos t  
mean thigh girth measurement o f  20 . 9  inches for a gain 
of .4 of an inch. The correlation obtained between the 
initial and final test was .97 . The ! ratio of . 62 was 
again not significant . 
The gains made by the thigh girth measurements 
by both groups  were not s ignificant indicating that 
neither the spec ific exerc i s e s  in pos ture training nor 
the spec ial resis tive exerc ises  were very eff ec t ive ways 
of developing the thigh girth . It  is  quite possible 
that the thigh muscles were developed more nearly to 
their maximum in comparison to other l es s  frequently 
used musc les which in the course of tes ting have shown 
a more dramat ic increase of  size,  strength and performance .  
The data indicated that the sub j ec ts of the po sture 
group showed significant gains above the .Ol l evel of 
confidenc e in three out of four physical f i tness performance 
tes ts , namely the standing broad jump , the sof tball 
throw and pul l ups . In one tes t , the 600 yard run ,  the 
! rat io obtained was s ignifi cant at the .05 level of 
conf idenc e .  The po s ture groups made s ignif i can t  gains 
above the . O l  l evel o f  conf idence in che s t  girth normal 
and al so in the girth of t he arm t ensed f l e xed . The 
only anthropometric measurement in whi ch the pos ture 
group did no t make a s i gnifi cant gain was the thigh 
girth measurement . 
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In the same seven i tems , the advanced body bui lding 
group made signif icant gains above the .01 l evel of con­
fidence in s ix out of the seven i t ems , namely the s tanding 
broad jump , the softball throw ,  600 yard run , pul l ups , 
chest normal and arm f lexed . Only in thigh girth did the 
advanced body bui lding group fai l to make a s i gnif i cant 
gain . It i s  qui te evident that in the improvement of 
bo th phys ical f itnes s  performances and anthropometr ic 
measurements that the res i s tive exerc i s es of the advanced 
body building group seems to be more effec tive and bene­
f i c ial than the po s ture training exerc i s es o f  the po s ture 
group . Only in the thigh girth measurement did ei ther 
group fail to make a s ignif icant gain .  Thi s m eans that 
the exerc i ses o f  bo th groups were no t s i gni f icantly ef fec­
t ive in developing and s trengthening the thigh girth 
mus c les . Thes e  calculat ions can be found in Table I I  and 
Table I I I . 
TABLE I I  
AMOUN T AN D S I GN IFICANCE OF CHAN GE I N  PHYS ICAL FITNESS PERFORMANC ES 
POSTURE GROUP AND ADVANC ED BODY BU I LDING GROUP 
POSTURE GRoup l 
S t a n d i n g Bro a d  
Jump 
S o f t ba l l  Throw 
600 Ya rd Run 
Pul l ups 
ADVAN C ED BODY 
BU I LDING GROUP 2 
S ta n d i n g  Broa d  
Jump 
Softba l l  Throw 
-
600 Ya rd Run 
P u l l  up s 
M 1 M2 
78 . 0  8 3 . 4  
l bb . ts lts 5 . 3 
1 1 3 . 1 io 3 . 3 
6 . 2 7 . 7 
82 . 6  88 . 2  
1 73 · 9 19 2 . 9  
108 . 8  1 0 1 . 2 
6 . 7 9 . 3 
0- t 
-
r Di ff . Diff . Ra t i o  
. 5 3 5 . 4 i . 76 3 . 0 7 
. d 5 l d . 5 3 . 1 5  5 . d7 
. 72 9 . 8  4 . 22 2 . 32 
. 9 1 i . 5 . 37 4 . 0 5 
. 8 2 5 . 6 . 6 9 . 3 3 
. 74 1 9 . 0  3 . 42 5 . 5 5 
. 87 7 .  b 1 . 19 6 . 39 
. 90 2 . 6 . 2 65 9 . 8 1 
lc omb i n e d  N from 1 s t  seme s ter ( 8 ) / 2n d  s eme s t e r  ( 1 5 )  equa l s  2 3  
2c omb i n e d  N from 1 s t s eme ster ( 1 5 )  I 2n d seme s t er ( 37 )  " 52 
t Ne c e s sary For S i gn i f .  
[o n e -t a i l e d  te s t ) 
df . 0 5 • O I 
44 1 .  68 2 . 41 
44 1 .  b(S 2 . 4 1 
44 1 .  68 2 . 4 1 
44 1 .  68 2 . 41 
102 i . 6 6 2 . 36 
02 1 .  bb 2 . 3b 
102 1 .  66 2 . 36 
102 1 .  66 2 . 36 
c 
TABLE I I I  
AMOUN T AND S IGN IFICANCE OF C HANGE IN AN THROP OMETR IC MEASUREMENTS 
POSTURE GROUP AND ADVANC ED BODY BU I LDING GROUP 
P OSTURE 
GROUP l 
he s t  Norma l 
Arm Te n s e d -
F l e xe d 
Thi gh Girth 
ADVAN CED BODY 
BU I LDING GROUP2 
C he s t  Norma l 
Arm F l exe d 
Th i gh Girth 
M 1 M2 
34 . 8  35 . 4 
1 1 .  7 12 . 4 
20 . 6  2 1 . 0  
33 . 7 34 . 4 
1 1 .  6 12 . 3  
20 . 5  20 . 9  
er- t 
r Di ff . D i ff . Ra t i o  
. 9 8 . 6 . 1 3 4 . 62 
. 9 4 . 7  . 28 2 . 50 
. 9 8 . 4  . 3 1 6  1 .  2 6  
. 9 5 . 7  . 1 6 4 . 37 
. 8 4 . 7 . 0 8 8 . 75 
. 9 7 . 4  . 6 5 . 62 
lc om b i n e d  N from 1 s t  seme ster ( 8 ) / 2n d  seme s t e r  ( 1 5 )  equa l s  2 3  
2c ombi n e d  N from 1 s t seme ster ( 1 5 )  I 2 n d  seme s t e r  ( 37 )  1 1  52 
t Ne c e s sa ry For S1g n i r . 
fo ne -t a i l e d  t e s t ) 
a:r . u , . 0 1 
44 1 .  68 2 . 41 
44 1 .  68 2 . 41 
44 1.  68 2 . 41 
102 1 .  66 2 . 36 
102 1 .  66 2 . 36 
102 1 .  66 2 . 36 
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III . THE EFFECT OF THE ORDER OF TRAIN IN G  
UPON POSTURE SCORF.s 
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For the purpo s es o f  thi s analys i s , the c hanges 
in po s ture scores resul t ing f rom training in posture 
were analy zed s eparately for the e ight s tudents com­
pri sing the f i r s t  s emes ter group and the f if t e en s tu­
dents who made up the s econd s emester group . I t  was 
deci ded that the ini t ial Po s ture Index sco res o f  the 
eight and the f if t een s tudents of f i rst and s econd s em­
es ter should be compared to determin e whe ther the two 
groups could be reasonably cons i dered as be ing f rom the 
same population as to the i r  ini t i al po s ture s tatus . 
Calculation of the s i gni f i canc e o f  differenc e betwe en 
the init ial means of the s e  two groups resul ted in a ! 
rat io of .045 which indicated that the two po s ture 
groups could be indeed cons idered from the same popu­
lation . No such ! ratio compari so ns were mad e , however , 
for the sub-divi s ions ( back group and foot group ) o f  
the po sture c lasses because o f  the sample s i ze .  The s e  
eight s tudents compris ing the f i r s t  s emes ter group be­
gan their semester wi th e i ght week s  of c ircu i t  training 
which was f o llowed by e ight weeks of po s ture training . 
The f i f te en s tudents in the s econd s eme s ter group b egan 
with eight weeks o f  po sture training and fini shed with 
eight weeks of  circui t training . 
In the Po sture Index Bating the f irst semester 
group had a pre-test mean of 1 . 6  with a standard devi­
ation of . 1 .  The second semester group had a pre- test 
mean of 1 . 7  with a standard deviation of . 2  and a po st­
test mean of 0 . 5 with a s tandard deviation of . 2 .  
A 1 ratio test of  the signif icance of  differenc e  
between correlated means ( one-tai led test )  was computed 
for the first semester po sture group on Po sture Index. 
The 1 ratio was found to b e  1 . 58 . For 1 4  degrees of 
freedom ( N1 + Nz - 2 ) , the t ratio mus t be 1 . 7 6 to be 
significant at the . 05 l evel of confidenc e .  The same 
procedure was followed for po sture scores of f ifteen 
boys of the second s emester posture group. In thi s  
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case the ! ratio was found to be 1 . 9 7 . For 28 degrees 
of fre edom thi s  t ratio needed to be 1 . 70 in o rder to be 
signifi cant at the . 0 5 l evel of conf idenc e .  Thus , only 
in the case of the second s emester group could the 
improvement pos ture scores as refl ected in the Po s ture 
Index be considered as stati s tically signif icant and 
beyond the reasonabl e fluctuations of  chance .  
In Trunk Fl exion Forward , the f irst  s emester 
pos ture had a pre-test mean score of 11 . 3  inches wi th a 
standard deviation score of 1 . 2  inches and a post-test 
mean score of 10 . 2  inches with a s tandard deviat ion o f  
1 . 0  inches fo r an increase o f  1 . 1 inches in diff erenc e 
in means wi th a . 2  inches diff erenc e in standard dev i­
at ion . 
Th e s econd semes ter po s ture group had a pre- test 
mean score o f  14 . 2  inches wi th an ini t ial s tandard 
deviation score of 2 . 5  inche s in Trunk F lexion Forward 
and a po st- t es t  mean score of 9 . 3  inches wi th a f inal 
s tandard deviation score o f  J . O  i nches for an incr eas e 
o f  4 . 9 inches in diff erenc e in means wi th a gain o f  . 5  
inche s in standard deviation . The s tat i s t i cal data 
i ndicates that here again , the s econd seme s te r  remed ial 
group showed larger ga ins in forward f lexibil i ty than 
did the f ir s t  s emes ter group . 
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The f irst seme ster remedial group showed an ini t ial 
test mean score of 16 . 1 inche s and an ini t ial s tandard 
deviat ion o f  2 . 5  inches in Trunk Exten s ion Backward and 
had a f inal t e s t  mean score of 20 . 8  inc hes and a po s t  
standard deviat ion score o f  l . O  inches for a gain o f  
3 . 5  inches i n  dif f erenc e i n  means and a decrease o f  . 8  
inches in the s tandard deviat ion score . The indicat ions 
here showed that the increase in back flexibil i ty made 
by the s econd s emes ter po s tur e group was far greater 
than was the improvement made by the f i rst semest er 
po s ture boys . 
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I n  the s tanding broad jump used t o  indicate foot 
condi tion , the four boys i n  t h e  f i r s t  s emes ter f o o t  group 
had a pre- test mean of 71 . 0  inches wi th a s tandard devi-
at ion score of 11 . J  inche s , and a po s t- t es t  mean score 
of 76 .2 inches and a po s t- t e s t  s tandard deviation score 
o f  10 .2 inche s .  The dif f erence between mean scores was 
5 .2 inches and the di ff erence in the s tandard deviation 
scores was a decrease of 1 . 1  inches . 
The fi ve bo ys 1n the s econd s eme s t er foo t group 
made an initial mean score of 82. 4  inches wi th a f i rst 
s tandard deviation score of 10 . 8  inches in the s tanding 
broad jump and comp i l ed a f inal test mean score o f  87 . 6  
inches for an increas e of 5 .2 inches in the di ff erenc e 
between mean scores and a decrease of . 5  inches in the 
s tandard deviation score . Th e s e  s tat i s t i c s  ind icate 
that the f i rst s emes t er foot group was equal to the 
s econd sem e s t er foo t group in the impro vement of the 
s tanding broad jump with an equal mean ga in of 5 .2 inche s .  
However , the second s emes ter group mus t be cons i dered 
superior for the f ollowing reasons : 
1 .  The broad jump score gains o ver the course of 
the s emes ter wer e equal . 
2. The s econd s eme s t er group had a higher ini ti al 
mean score . 
3 .  The changes over the course o f  the s emes ter in­
di cated that the s econd s emes ter group was 
l e s s  variabl e .  
An analys i s  of the two groups ind i cated tha t in 
each of the four po s ture items , the s econd s eme s t er 
po s ture group was superior in improvement to the first 
semester group . 
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A subjective compari son of the s e  data indicated 
that po stur e dev elo pment was influenced in a po s i t ive 
way by the order of training and that the retentio n  of 
the increas ed scores in po sture was also favorably in­
f luenced by the ord er of training . I t  may be recal l ed 
that the f irs t s eme s t er po s ture group began i t s  semes ter 
wi th c i rcui t train ing and that th e s econd s emester group 
began its semes t er with po s ture training . 
The f igures l i s t ed in Tabl e IV illus trate the 
above-mentioned fac ts about the ef fec t  of the order of 
training . 
l ST SEMESTER 
TEST N 
POSTURE IN DEX 8 ! 
TRUNK FLEXION 
FORWARD 4 
TRUNK EXTENSION 
BACKWARD 4 
S TANDING BROAD 
JUMP 4 
2ND SEMESTER 
TEST 
P OSTURE INDEX 1 5 
-
TRUNK FLEXION 
FORWARD 10 
TRUNK EXTENS I ON 
BACKWARD 1 0  
STANDING BROAD 
JUMP 5 
-
TABLE IV 
POSTURE SC ORES I LLUSTRATING THE EFFEC T OF 
THE ORDER OF TRA INING U PON P OSTURE 
PRE -TEST POST -TEST DIFF . 
MEAN S . D . MEAN S .  D .  MEAN T1 T2 
1 .  6 
• 1 0 . 9  ! . 1 
l 
. 7  
1 1 .  3 1 .  2 1 0 . 2  1 . 0  1 . 1 
16 . 1 2 . 5 1 6 . 9  2 . 5 . 8  
7 1 . 0  1 1 . 3 7 6 . 2 10 . 2  l 5 . 2  
1 .  7 I . 2  . 5  . 2  1 . 2  
1 4 . 2 2 . 5 9 . 3  3 . 0  4 . 9 
1 7 . 3  1 .  8 2 0 . 8  2 . 0  3 . 5 
8 2 . 4  10 . 8  8 7 . 6  l 0 . 3  I 5 . 2  
-· 
D IFF . 
S .  D .  Tl T2 
- -
. 2 
- -
- 1 . 1 * 
- -
• 
5 
---
- . 2  
-� 
- . 5 * 
. . 
* I n dica te s tha t the vari abi l i t y  o f  t e s t  dec rea s e d  whe re a s  the mean s c ore i n crea s e d  
i n  s i z e , dur i n g  the c ourse o f  the po s t ure trai n i n g .  
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CHAPTER V 
SUMMARY , CONCLUS IONS AND RECOMMENDATION S  
I .  SUMMARY 
Fo llowing sugges tions of the Presi dent ' s  Counc il 
on Youth Fi tnes s , South C en tral School Di s tri c t  ini tiated 
a dis tric t-wide phys ical f i tne s s  emphas i s  as advoca ted by 
Youth Phys i cal Fi tnes s ,  in September 1961 . Thi s  s tudy 
was ini t iated by the wri t er becaus e of a bel ief that 
pup il s should be free of remediabl e defec ts before at­
tempts at increas ing phys ical f i tness coul d  be expec ted 
to be thoroughly meaningful . A background of trai ning 
in remedial phys ical educat ion prompted the wri ter to 
attempt thi s evaluation o f  the effec t iveness of thi s  
pro gram . 
Brief ly res tated , the purpo s e s  of th i s  s tudy were 
to : (1) determine the amount and s i gnif i canc e o f  change 
in po s ture ; ( 2) determine the amo unt and s i gn if i canc e 
of change in physi cal f i tnes s , bo th as a re sul t of the 
effec ts of spec ial i z ed training ; and ( 3) det ermine the 
effec t of the order of training on the po s ture sco res . 
Seventy-five sophomo re boys par ti c i pat ed in the 
s tudy , twen ty- thr ee as members of the remed ial physi cal 
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education, f i f ty- two as members o f  advanc ed body building .  
The s tudy was l imited to partic ipation in a s i ngl e s emest er 
of phys ical education at sophomore l evel by allo tment of 
ten to twelve minut e s • time at the beginning of the class 
for remedial work. 
Pro cedures 
Al l t e s ts were adminis tered twi c e  in each s emes ter, 
one at the beginning and one at the end . Sub j ec tive judg­
ments by the phys ic ian iden tif i ed the boys to be ass i gned 
to the spec ial po s ture group and further ca tegori zed th em 
into foo t or back cas es by ut i l i zation o f  a s impl e four­
po int (0-1-2-J )  scale .  Previously men t ioned o b j ec t ive 
tes ts of back and foo t condi t ion suppl emented the o b­
s ervations or the examining phys i c ian . 
Four of the seven t e s ts of the A. A . H . P .E . B . Youth 
F i tness Test were admini s t ered to all the participants . 
The three te s ts deleted were left out becaus e of the fac t 
that they were f elt no t to be impo rtant in reflec ting 
the s tate of training sought in this s tudy . 
Three girth ( anthropometric ) measurements were 
tak en as fo llows : ( 1 ) arm tensed-flexed at bic ep, (2 )  
che s t  normal , and ( J ) thigh . 
Boys i n  the po s ture group took part in exerc i s es 
as prescribed by the examin ing phy s i c ian whereas tho s e  
in advanc ed bo dy building took part in resistive and 
bo dy-building exerc ises during the ten to twelve min­
utes allo tted to this phase o f  physical educ atio n  in 
eac h c lass period .  Eac h gro up participated in a ser­
vice program ,  also . 
Analys es of data were made by testing the signi­
fic anc e of c hange in po sture scores and of c hanges in 
physic al fitness sco res by means o f  the ! test for sig­
nif icance of difference between means of co rrelated 
gro ups. I t  was nec essary to determine the co rrelatio n 
between the gro ups because the initial test sco res of 
both semesters were compared to the final test sco res 
fo r bo th semesters. 
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The eight po sture students o f  the first semester 
were compared to the fifteen students of the second sem­
ester in Po sture Index and in Trunk Flexio n Forward, 
Trunk Extensio n Backward and Standing Bro ad Jump in o rder 
to determine the effec t  of the o rder of training. Be­
c ause it was the co ncern o f  this s tudy to relate po sitive 
direc tio n changes resulting from special training , all 
tests o t  statistical significance were co nsidered as o ne­
tailed . 
I I. CONCLUS IONS 
S i gnif icance of Change !!! Posture Scores 
Mean change in Posture Index Rat ing dimin ished 
greatly over the course of each semester, reflected in 
much reduced values ascr ibed to posture aberrat ions by 
the examin ing phys ic ian. Flex i b i l ity of the trunk shown 
by ab il ity to reach closer to the floor in the forward 
flexion movement and as shown by ab i l ity to ra ise h igher 
from the floor in the trunk extensi on movement also re­
flected great im provement of funct ion. In the case of 
the three tests just rev iewed, the s ign if icance of change 
greatly exceeded the . Ol level of conf idence. In the 
Stand ing Broad Jump, used here as a test of funct ional 
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foot cond it ion, the � rat io of 2. 33 was found to be s i gn i ­
f icant at the .05 level o f  conf idence . I t  seems appropr iate 
to conclude that, in general, spec if ic effort in exerc ise 
was parallelled by spec if ic results. 
S ignificance of Change in Phys ical F 1tness s Posture Groups 
In the case of al l four phys ical performance tests, 
changes were benef icial, that is, they reflected improve­
ment in status . In the case of the 600 yard run t ime, 
the improvement was s ign if icant between the . 05 and . Ol 
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l evels of confidenc e .  In each of the o ther tests , Standing 
Broad Jump , Softball Throw and Pull Ups , the improve-
ments were beyond the .01 l evel of confidenc e .  
S ignificanc e of Change in Physical Fi tness : Advanc ed Body 
Body Building 
The advanc ed body building group took the same four 
tests as were taken by the pos ture group . In each case 
the improvement in performanc e far exc eeded chance expec­
tations beyond the . 0 1 l evel of confidence .  Furthermore , 
the ! ratios ,  with one exc eption, ( Sof tball Throw ) were 
considerably larger than tho s e  of the pos ture group . It 
s eems safe to conclude that the training was also highly 
beneficial to the functional performanc es of both groups . 
Significanc e of Change in Anthropometric Measurements : 
Posture Group 
As a result of training, the girth o f  the chest 
norm.al and of the arm tensed-flexed increased beyond 
chanc e expec tation as shown by ! ratio s  which exc eeded 
the . 0 1 l evel of conf idence .  Whi l e  thi gh girth did in­
creas e , it  did no t do so at a l evel beyond chanc e ex­
pec tation.  
Signif icance 2!. Change !!! Anthropometric Measurements : 
Advanced Bo dy Building 
As was true fo r the po sture gro up, the improve­
ment in girths of chest no rmal and arm tensed- flexed 
exceeded chance at the . O l  level of co nfidence. Thigh 
girth increased so slightly that chance co uld easily 
acco unt for the change. It might be hypo thesized that 
thigh girth would be mo re difficult to increase because 
the legs participate in virtually all the body ' s  lo co ­
motor movements. 
Effect g! Order g! Trainins !!.E2!! Po sture Sco res 
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The eight posture students o f  f irst semester were 
co mpare d with the f if teen o f  seco nd semester. Calcu­
latio n o f  the signif icance of diff erence between the 
initial means resulted in a ! ratio o f  . 0 45 indicating no 
difference between the two groups initially. A !  ratio 
test of the signif icance of difference between co rrelated 
means (o ne- tailed test) was computed for each of the two 
posture groups o n  Po sture Index sco res. Fo r the first 
semester gro up whose training began with eight wee ks of 
circuit training and co ncluded with po sture training, the 
! ratio was 1 . 58 for 14 �egrees o r  f reedo m. Had this 
ratio reached 1 . 76, the Posture Index changes wo uld have 
been significant. The co rrespo nding t ratio fo r the 
second semester group (N  = 15) was 1 . 97 ; a t of 1 . 70 was 
.... 
required for signif icance at the . 05 l evel of conf idenc e.  
In terms of general pos ture scores the c ircui t training 
preceded by pos ture training seemed to be mos t  produc tive 
of  benefi cial change in posture . Thi s conclusion cor-
roborates an ident ical one bas ed on anatomical structure--
funct ion seems to be dependent upon struc ture . 
Data for flexibility ( Trunk Fl exion Forward and 
Trunk Extension Backward ) and for foot condi tion ( Standing 
Broad Jump ) were no t analyzed s tatistical ly because of  
small sample size.  However , i n  each of  the three vari­
ables named the second s emester group cons iderably ex-
c eeded the f irs t s emes t er group in the magnitude of dif-
f erenc e between means . A cursory observation seemed to 
indicate that the magnitude of the diff erences in means 
favoring the second s emester group would more than off­
set the slight magnitude of increase in variability of 
that group , thus favoring the proc edure of po s ture train­
ing preceding the circui t training as us ed by the s econd 
s emes t er group . The conclusion seems reasonably estab-
l ished that increases in physical performanc e attainment 
are of greater magnitude when prec eded by correction of 
remediable def ec ts . 
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I II . RECOMMENDATIONS 
Bas ed upon resul ts o f  s tat i s t i cal compilations and 
data pres ent ed , the inves tigator recommends the following : 
1 .  Scho o l s  contemplat ing the es tabl i shment o f  a 
pro gram o f  remedial physical educat ion 
should arrange for the s ervi c es of a medical 
doctor. 
2. Thi s  s tudy was based upon a half y ear effort 
in correc t ion of phy s i cal defec ts through 
remedial phys i cal education ; the program 
was of appro ximat ely twelve minut es durat ion 
daily . The resul ts s hown by thi s  s tudy l ead 
the inves t igator to r ecommend that remedial 
phys i cal educat ion be provided on a daily 
bas i s  for the duration of the high scho o l  
career o f  every s tudent found to be in need 
of such remedial work . 
) . Att empts to begin programs o f  remedial phy si ­
cal education i n  s choo l  should b e  based up­
on the bes t  obtainable t eaching condi tions , 
s tandards o f  attainment , equipment , fac i l i ­
t i e s , admini s trat ion and t eaching personnel . 
I t  i s  further r ecommended that such s tandards 
b e  set forth by the State Superintendent o f  
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Publ ic Instruc t ion.  
4. The findings of this s tudy l ead the inves ti­
gator to recommend its continuanc e in the 
South C entral School Dis tri c t .  The f ind­
ings merit  a continuous up-grading of effort 
at every l evel toward a comprehensive pro­
gram of remedial physical education. 
5 . Thi s  program had its beginning as a resul t of 
suggestio ns found in Youth Phys ical Fitness , 
publ ished in 1961 by the President ' s  Counc il 
on Physical Fitness . The provis ions o f  the 
Nat ional Def ense Educat ion Ac t ( NDEA ) make 
F ederal funds available for virtually every 
phase of curriculum e xc ep t  health and physi­
cal education. Wi th the forego ing in mind , 
i t  is  s trongly recommended that every effort 
be expended toward support of any l egislation 
seeking such Federal aid for any and all 
phases of health and physical education in 
the schoo l s . 
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APPENDIX A 
SCIUOL : 
GRADE : 
DA.TE: 
1 
2 
3 
4 
s 
E 
7 
e 
9 
0 1 
11 
12 
13 
14 
1 5 
NAME 
POSTURE SITTOO 
side '§ck Align- Sit 
FUSTER JUNIDR-SENIDR HIGH SCHOOL 
SUBJID:!TIVE rusTURE TEST 
WALKING FEET 
Bauk 'Front StanO-'ialk- COMMENTS AND 
View View ment Stand View View ing 1ng RECOMMENDATIONS 
DIRECTION OF DEFECT 
R. ru:ght 
L. left 
\ 
DEXmEE OF bEVIA TION OR IEFECT 
o. NOrmal J::Ii""gilmec.t, No Defect 
1 . Mild Deviation or Def'ect 
2 .  Moderate Deviati on or Ia.feet 
3 .  Marked Deviation or Defect (severe ) 
001.fmlf IEFECTS : 
(I) Posture, Side View 
Symbol Meaning 
-n- Forward Head 
RS Round Shoulders 
RB Hollow Back 
PA Promillent Abdomen 
' 1 
OH Overhang of' Shoulders 
WB Weight Back 
1IF Weight Forward 
\21 'PoitUri,-siclC Viiw- - -
Dev. Deviation {curvature) 
List Sideward list or dis-
placement or trunk 
Rot Rotation 
Sh Shoulder law' 
B Hip Prominent 
\J"'J Jeit-(1ootllicliaiU.csi -
Pr Pronation 
OT Out-toe 
Pl' Pigeon Toe 
LA !Dngi tu din al Arch 
AA Anterior Arch 
HV Hallux Valgus {bunion) 
Tu} lniei - - - - - - - - -
Back Back Knee, b;yper-
Flex 
Bow 
Kn 
Imr 
extension 
Flexed ICnee 
Bowed legs 
Bnock-Knee 
Inward Turning o£ 
Knee Caps 
APPEND IX B 
FOSTER JUNIO R-SENIO R HIGH SCHOOL 
OBJECTIVE PO S TURE TF..sT 
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NAME --c-1-.-s-t-) --- (tirs t) 
GRADE ------------------
WEIGHT.__ 
__
__
__
__
__
__
__
 
__
 
PBE- TF..sT 
( a) BA.CK ____ ( b) FOO T __ _ 
AGE -------
HEI GHT -----
O BJECTIVE POSTURE 
TESTS :  DA.TE ____ _ 
PO ST- TEST 
DATE -----
Trunk Fle:x:ion 
Forward 
Trunk Extension 
Backward 
S tanding Broad Jump 
APPEND IX C 
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FOS TER JUNIOB-SENIOR HIGH SCHOOL 
PHYSICAL PEBFO BMANCE AND ANTHBOPOMETBIC 
MEASUREMENT TES T 
NAME 
·-c 1-as-t)-- ( first) 
DATE ____________ __ 
GBADE 
__
__
__ _ 
AGE TO TAL  1!i MONTHS 
WEIGHT LBS . 
HEIGHT INCHES 
AAHPEB YOUTH FITNESS Pre- Tes t  
TEST BATTERY ( Selec ted Date 
i tems ) 
----
S tanding Broad Jump 
Pull Ups 
Softball Throw 
600 Yard Bun 
ANTHBOPOMETRIC MEASUREMEN TS 
OF GIRTH 
Arm Tens ed-Flexed ( Bi c ep )  
Ches t Normal 
Thigh 
..,TO..,.TAL ........ 11! MONTHS 
LBS . 
----
----
Po s t- Tes t 
Date 
IN CB ES 
-----
